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(54) Tide: SELECTIVE CALL RECEIVER HAVING AUTOMATICALLY ADJUSTED IMPEDANCE NiATCH FOR ANTENNA 
(57) Abstract 



v r , 

A selective call receiver (10) has a base unit (12), 
a moveable cover (18), and an antenna (34). Within the 
base unit (12), an adjustable impedance matching network 
(36) is provided between the antenna (34) and receiver 
circuitry (42). When the cover is closed, the network (36) 
provides a predetermined impedance which- compliments 
the body effect of the user to provide maximum power 
transfer between the antenna (34) and the receiver circuitry 
(42). When the user opens the cover (18), a; switch (32) is 
activated to cause a control circuit (62) to develop a control 
signal that is applied to the matching network (36) for 
causing the matching network (36) to adjust its impedance 
to compensate for the assumed; loss of the tjody effect. 
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SELECTIVE CALL RECEIVER HAVING AUTOMATICALLY 
ADJUSTED IMPEDANCE MATCH FOR ANTENNA 

Field of the Inventio n 

This invention is directed generally to the field of 
selective call receivers that receive and/or send messages via 
RF; it is particularly directed to the provision of proper 
impedance matching for antennas used with such receivers. 

Background of thp. Invention 

Selective call receivers of the type under consideration 
employ a built-in antenna to receive and/or send messages, 
A pager is a primary example of such a receiver. 

Pagers are typically intended to be carried "on body", as 
by clipping it on the user's belt or carrying it in a pocket. 
Because of the well know body effect which influences the 1 
tuning of the pager's antenna, the antenna is designed andf 
tuned to ^compliment the"' body "effect".*' " The "net "effect is a pager 
with optimis&a 'ptfwelr '^an'sfe^'blerMen' the pager's antenna ' 
ando.its .receive& ;! cireudtryri< > When' Dhe :pager is* v dff body" i.e. ' 
not m close proximity to the user's body, the body effect is ! 
lost arid the power tf aft^t between the pager's 'antenna:, and I 
its receiver circuits is se^ely Reduced. Stated differently, | 

,the pa£er will typically e^prierifce a return loss, less- than \ 
lpdb when the pager is n,6£ in £lose proximity to the user's j 

"body.: 1 ■ ' '•: 

'. p'": *'•»*• . ' nut_ " j 

. ;**• pertain pagers and; other forms of personal i~ 
communication devices" afe, Resigned to be used 'tou'body/ 1 and; 
"off body". For example^a! pager that is designed .'to ! transmit I 
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as well as to receive may be normally, in - the receive mode 
. . t , when "on body", but will, be . repioved. from h close proximity to 
.the user's bpdy when the , user .desirps to review a displayed 
. ty r tf message, or to send lf a re^pops^. With circumstances such as 
::, 5, ^ these, , ; it is desirable r tq .^utomaticaUTy, compensate; .for the loss 
. ;u t of the .body effect when : *h$ : pagei;JS; "off body", in order to 
;■, I , .majntaip £ v ipaximujn v ppwqr transfer- to and from the pager's 
antenna. : ; ih j :: 

, ? 10 .i ;„ 0/ , c/ : Brief Description of the Figures .* < 

; t . ; ;0 K; F\IQ; 1 ,,is, a perspective view of a selective -call receiver 
j s ; > according v £q the. invention;* ^ > r - ; j > i < \: * ■ 

, . j , j v rr . ^FIG.^2 is : a graph of antenna- return lossyfor the purpose 
,15 ;f of,; explaining the; usefulness Qf,the invention; > 

( ^ : . ( ^FIG^ 3 d is a block diagram. qf;;a -preferrq*! embodiment of 
. , the jpvention^ and ; , , . - , , ... -, - 

v , ; r , ^IC^. 5\is ^ W^ e ^9^9ft^ ^ c ^^ at ^ c diagram showing more 
. detail of t^e -iiyij?edance matching network and[ the control 
2 Q . circuit s^ho^yn in FIG. 3... Vl . ; :;? i >■ 



Description of the Preferred Embodiment 



Referring to FIG, 1, a selective , call receiver 10 is shown 
2 5 that is constructed in accordance with the invention. The 

illustrated isi a« two r way pager having a base unit 
... 12 which .houses a receive^ transmitter) and other, circuitry 

t : . that ,is Ascribed , laten . Mounted on L the base; unit are various 
user controls 14 and 15 by which thQ; user san display 
3.0 messages, delete messages, etc. An LCD display 16 displays 
wrr:M ipes ; sages ir receivejd by the selective call receiver. 
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A^ached 't^ thfe batie unit 12 ft a cover fa.' This cover, 

• shown in an operi position, may be attached to'the'base unit 
'12 via a T spHhg-biasfed hinge : (not ; shown) at'" 1 20: The user may 

f close the cover by inanuaHy' rotating the' cover- itf downward 
• 5 (as showiTfcy- ^6W!-22)'-a£amkt 'We 'bias 'of W Hinge until the 
! cover is flush ' against 'the ;' %ppdr/ surface 24 ' of the base unit 12. 
' In >is closed position, '''tne^'over 0 lS'-covefrs ^e j! display 16 and 
the user controls 14. 3 .» 

10 Whtfn. trie receiver' 10 'fe in-^e receive mode, the cover 

18 is normally closed and the receiver is carried on the user's 
■ body;' • such a£ being clipped -ta the 'user's bQrTor carried in a 
pocket of the user's clothing. ' As 1 e^ijla'mea r; pre'viously, the ; 
' I receiver's' cldsfe' proximity to 'the user's Wy^'brings into play 
15 the body * 'effect which ihafhieiit*^ thfr tuififi^W^ receiver's 
'• i a'ntenna.' The illustrated- receiver f l0, ; and c conventional 

selectiyerncall-receiveTST^e^es^ign^^ of ~the~ 

body 'effect: For conve'htibnal^receiverl; best reception occurs 
when 1 the receiver 10 'is in clds'e pfdximity to -tire user's body. 
2 0 When the receiver is removed from 'the* Way,' ; the '"Jkbseiice of 
the body effect results in poorer reception of transmitted RF 

• signirs*' 5 unless ' the feceiver 'compensates'- for the loss of the 
body effect. The illustrated receiver 10 is adapted to achieve 
such " J compensation-.-- ,; '•' • •' : •' 

"'• Referring to FIG.' 2 ! : the 'results ' of body -effect' are shown 

" ■■>- in terms or antenna return' lb'ss. The illustrated graphs apply 
i; • ''to a' selective call receive*' that is designed : to deceive signals 

at? about 283 MHZ-V' 1 - •' 
-'3.0 ' -' : : ' ; '• •' j:-Ji\i. 0 

When the selective call receiver "is in close jiroxirnity to 
the user's body, the curve 26 is applicable. It shows an 



WO 96/37967 PCT/US96/04207 



4 

antenjia, return loss of approximately-33db at* 283 MHz. 
When the same receiver is, moved "off body -\i then center 
fre^uejicy is reduced ; to about 280 rMMz ;and the return loss is 
reduced to. about -l^db. This can, result? in significantly 
5 degraded reception when the selective call receiVer is "off 
body". 

- V ;rq- - i ... in i ) A- ::r <:v .. i; . T. - • " • 

. : In the^ case of a selective call receiver that can also 

^ . transmit (a. Jtransceiver), v §uch a receiver pwould normally be 

rip,, worn 'Ion body" when in the receive mode, in ; Which case the 

superior repeptipn r ijlustrate t d by the ; curve 26 would occur. 

To, t^aiismitv $ user i$ay remove the^ransceivfer' * from its "on 

rl}j body". position,. apcj hold it in his hands* to use one 1 of the user 

( t . . ^ -controls j to> activate a< transmission. In that * circumstance, the 

1 5 , transceiver, would be. f operating r with^ the undesirable return 
, , Iqss illustrated by the curve 28, unlessosome form a 

compensation is provided for the loss of the body effect. 

■ t ,. A ; selective i call receiver .according to the invention may 

2 0 operate ; m a- r£ceive-on}y nio.de; ^ or may * be a tr&«$beiver that 
( . , rsqqives ^ incomingj .messages and : automatically transmits an 

_ . : , ^aqk^pwlpdg;nrien ; t .signal, . Instead ; of;- or in addition to 
f , aqtjomatically f r transmitting n an acknowledgment signal, a 

selective call receiver according to the- invention may have the 

2 5 capability of transmitting a message under user control. In 

- , any.:, case, a ^elective} call receiver according to the invention 
. . does ?0 undqr ^normal usage, maintain the superior antenna 

t return loss characteristic, »: as "\ shown.* by the gra phs 26 , 

— I J > l U " * • \ l > ' I i * ■ ■ 8 : • * A 

t iprespectiye of whether the receiver is ; ' ! oh body H i br Ml off body". 

3 0 ... , ' - . . ? Mr ' / : ! - ^ ; 

; ^ii; h; - ^Q^'^^l^^YP* suit, ithe/Selectivfe call 5 receiver 10 
b'.Ji : f -f5gkes ruse, , ,of covet, 1 8 ■ ' to determine whether the unit is 
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" 5 ■ 

.;T "oh. body": >or "off body"'.' !' When the cover '1 8* fiP'ifa its closed 
>. v position-,- >< (the nbrmaP receive- mofle),' it ; is Assumed that the 
i receiver is '-Woody". This 1 is the position the" cover would 
normally 'he. in. when worn in 'the' user's pocket or 'clipped to a 

, 5 be4*. :.«,-.' . . •.•».'-• .v.»i.v r.'Mq: l.i:>iY ± ik 

~A swifch^Scfiiatdf, shown ^in the form of a spring-biased 
...v..- button! 30, is mounted oh the" tf6nt surface 2*4 of the receiver 
v'.? 10. , Wdien the .cover is ClosedV^thd -coVef en^ages ,; the button 30 
}. p : lands urges, it downwardly to close a c6'ver ; switch y < 32 (see FIG. 
i 3), that is . mounted within the -bW unit 12: 'Closure of this 
:; s\yitch, indicates, that the cover' is" closed, 5 l ^nd the assumption is 
n.made that =theJ*eceiver 10 is '*'6n bBdy , 'P iii 1, thar^ohditioh, the 
. receiver] 10 is; operating 'per the graph : 26 r (Fib. 2) because the 
1,5 freceivier is designed toi-'use^ the- body eff edt Vo achieve 

maximum power transfer to and from the xe'ceiver's antenna. 



When the cover 18 is opened by the user to read a 
message <or toitsend ta message, 1 the cover : disengages 'from the 
: 2 0 button -30i! thereby > allowing :the» switch 31 (FIG 1 .' 3) ; to move to 
.... . the opposite, positiohl' This- -ihdibafes IftaV 1 the receiver 10 is 

likely hini an off-body position; - WHereVpofr the' hBw 'position of 
thef: switch i32f i : s(;used a&: a "^signal ,: ^6 ,; coApens'ate n for the loss of 
~ j t * the , body! effecti ■ «y-:i!/io -.o'^j.k-.i '.'vr. -ivi'nz' -.v. 

Referring- to FIG. -3; t&s figures 1 ^shdws ah electrical block 
zan:: diagram .of the selective call^recefvef 1 10 'in accordance with a 
— preferred— embodiment -of^the^hVeritibhT-^^he-illh'sfrated - 
, , 0l f ; ; embodiment* includes a an» antenna 3*4 for intercepting 

3 0 transmitted radio signals and for transmitting radio sig'nals 
originating et.the selective call receiver:' J The T antenna 34 is 
.i ^pjuplcd to. ant; impedance'' matching' 4etwork '36 (described 



\ 
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u m ore, fuljy below), which is .ico^led thrqugh; a., conventional 
transmit/receive (T/R) switch 38 to a transmitter 40 and to 
receiver circuitry 42. 



• 'ft!'' i!'.., -'y-.i ■■ .-I'' «• , ij' 



i . JUfeijFjn^. first. ,to the receiver. circuitry 42, it may. be a 

- ... , ft /?paven|ional 'foj^Tlev^'.FS^C FM .and. analog. S§EJ AM receiver. 
. •• F^Sn P&^zfPBPW-. i$° >. *P ^ecei^er^jc/rciiitryj by the T/R switch 

38 are preferably selective call (paging) signals which 
, n : : pT^vi^ { JoT.^^pl^ v a, receiver .ad4re^s,, and an associated 
~ . me f sa S e ; , The . rppeiv^er , circuitry 42 processes 7f the - received 

signals and produ5e^ ar demodul^d a .infqrmation . : that, is coupled 
via lead 44 to one input of a microprocessor 46. The 
V>:-:, '>W^ T PP ro 9^ ss 9To C-^A'i't conyenjjonaljy programmed to 
r:i-.$TP? e f$j tysfflf& a ^9&it ? u ppli?d by the , receiver , .circuitry 42. 
.. For^e^ample, the microprocessor compares a, received address 
one. or. more selective call addresses, stored f in a memory 
$8- j^^en .a .ma^ch is detected, an j. alerting signal js generated 
and sent via r a .lead .50, to a conventional audible ..or tactile 
\ d S? ice :,'3?. -.f°^.? en ,^W8 ,ap ^udible ; or tactile call 

2 0 ^^f^KP&jflrJS'-Pffl. #* e »scr "-jthat a message. .has , been 
j£ c Sj ved ^.iPQnventiopdjUsjer controls 54 (corresponding to 
v?^ x jWpteofe : 14 ,o,r, J5. jn FIG... iji allow.. a, user, to, among other 
, things reelect ^et^een.. an. t audible; .call ( alerting . signal or a 
tactile call alerting signal in ;., a; manner; well knpw in the art. 
2 5 The user controls 54 may also allow the user to select which 
; . . r ^ e ?yed , message he, wishes to be, shown, ; on the display 16 for 
.immediate-., reading. . 



. r , Referring, to the f transmitter, 40, .it, is coupled to the 

3 0 .microprocessor 46 via a lead 56 to receive, ,messages, possibly 
.stored in. the-jmempry . 48, for transmission, . S.ugh a message 
may be, for example, an acknowledgment that a message 



■it 
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' 1 intended fdi-'-tiiis -selective 5 call 0 receiver 'tikis! been' properly 
•' ■■ received^ v : °' " : ■• " rr •' " 

The transmitter typically includes a power amplifier 
5 r stage 58:' The 1 output of thie power' 'ampler' amplifier stage is 

coupled 1 via'W lea'd 60 to the "T/ft; switch 38? ; ahd frbrii there to 
' the* matching network 36 'and "then ' to ! the kntenna J 34. 

.. * i' - ■■■ vld: .t-.ir. ;:C 

: A battery 6 1 is" 'provided to' ! 'supply power to ' the 
i 0 microprocessor* 46 and to other" ele&erits of tne' selective' call 
'" ? ' : ' receiver "in"- a 'conventional 'manner! 1 ^ 1 h ;i ' ;;: 

•>ii' .A C. i- -• ..«--* - f " r- ut ; v 

a u - r * ■R'efA T 5 n -g'-'%b- the' matching Network 1 3*16;° it 1 itf selected to 
■ '■ provide maximum power ° transfer beVween 1 the ' 'antenna 3 4 " 
J 15 J and the receiver circuitry 42; as f wdh as between the antenna 
arid the transmitter' 40. i; When the cb'ver '18 is in ; the closed 
positiori ("on body" condition assurhed), a "fixed group of 
circuit ' elements' Within the' rhatchirijg netWork' cooperate with 
the body effect to prbvioV the 1 ' Return foss'^ characteristic shown 
2'0 by' -the- graph 26 (F^Gl ±j. ''^n'-'thfe 5 cbVer ,: is ^tul s the' 

'"' matching' network 'restfoiids ' to ;a' ^Sritr'6 ( l kgnafab ; a's to adjust 
the impedance ' -between ' the "receive* ^ir'cruiitfy 00 42"- '{ox the 
transmitter "'40) ' f arid 'the ; antenna *3'4' ' tb * l riiamtairi : ! ine same 
'•' •• return' • lokV ''ch'alradterisrtici. c *: : * o''-'^ 1 " 1 ' f ' : ° * ( ' } '"* 

1 ;> :! To Sense me ' position : , of the cover IB arid to generate the 
control signal mentioned above, 'the' selective ' call receiver 
includes the cover switch 32 and a control circuit 62. With 
"the cover closed,' the ''switch 32 is open, decoupling ground 
' 3 0 level' from' a' lead 64 that couples the cover 0 sVitctf' to the 
-"'"''' control circuit 62: J In response, 1 the' coritror^i^duit ' remains 



PCT/US96/04207 



WO 96/37967 



PCT/US96/04207 



8 

.inactive (no . control signal] generated), and the j matching 
network 36 maintains its on-body state. ■/ i 

, t ., rj? \y^eij the ,^pover is,;opene4» the, coyer switch 32 closes in 
_,,5. : response to a release, of ; pressure ^oii^-the button 30< (FIG. 1). 
, j This >: fafcejs the ]; Jea^ ;j64;,to . ground;. level and causes the control 
i , circuit t> .62 to generate *,a .control < signal which is applied to the 
■ . i . . matching f , network 36.. In j response*? the matching* network 

t * <v adjppts .the ippe4anpe between the : antenna 3.4 and the 
,10 jregeiver, 4? ; .Xo^ f; tiie r , transmitter j 4,0) , to maximize power [ 
i; transfer to/from the antenna, ; i; ; ^ r 

Toil vu,;c ; ^ -v;. kj : i * ■'■V- " ' b%3 ,;.-<-.; 

. ( d j i preferred ; embodiment of. ithe cpntrql circuit 62 and 
the matching network 36 is shown in FIG; 4. The: matching 

15 network has an input 66 that couples to the T/R switch 7 38. In 
( H the othpr directipn, the inputs 66 tuples to a fixed network 
comprising ipapackors , • 68 -and 7Q antf an inductor 72. This 
fixed ( netwprk is .selected - to QOpperatA: with -the body effect so 
as .tp; give, maximuii} power transfer tp/ffrom :the antenna 34 

2 0 when the cover 18 is closed. - ! 

. ,, vir: , iu is an 

;■ . jadditiana} :1 electrical component (capacitor . 74) . and t a; pin diode 

> t 7 ; 6v the. /latter ^lei^ent ^receiving the .control i signal from the 
?,5 . -pontrol; : circuit- 62* vi# ; :a RF xhokp 7J8i = The pin; diode becomes 

cpnduttive lipoid receipt: of the control signal to* , place the 
; t capacitor 74 in circuit wjth^the', fixed .network; ; Thus, the 

impedance of tlje matching network f i& £ adjusted rto compensate 
for .the assumed loss^ of -the bo4x effect.; d - * 

30 

n ; ti5m! i'[u:\h Turing npy/ -tp : ; the control .circuit* 62, it includes a NPN 
transistor 80, whose emitter i$ ; coupled to > the cover switch 32. 
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■ -The base and c'olledtor'bf' this transistor ark coupled through 
resistors 82 and' 84 'td the battery supply \b+). 

A PNP transistor 86 j> has its" base connected to the 
5 collector? i of transistor ! '80y its } Emitter ' coupled' to the' battery 

supply, and its 'collector 'coupled ttfifougli a resistor '88 to the 
"* cqil 78. r--.With : th*s- arrangehicfotrclosure 'fcf tile : 'cover switch 32 

causes the transistor SO to 1 ! conduct; 'thereby lowering the 
f> " Voltage at its ^collector. In fespbnse-r ! trife tr^nsistbr' 80 also 
1 Of = 'eonductSi thereby injecting r current ' intd' 'the 5 p^ 'dfo'de 76 ! via 
the resistor 88 and the coil 78. -As a 'result, rhe ? plri diode 
conducts and essentially couples the capacitor 74 to ground 
rm: level and ' places -the capacitoV 74'-irl paraffel with the fixed 
u yi.i. : network ' (elements- 68^72). r»<o-i- 'ir..i'iV. n .«:.;, .;- 

r.5'.' ■ •- ■ • ioq-r:.- ••'.•f -. • ^. hf»-..v « ■ 

- • This adjustment to'fHe impedance <*f ^h'e' matching 
network* '3'6 results in jiower VansfcV^'to/fifb'ni 1 'the' "antenna' 34 
remaining'* substantially extant' "and : m^iniized, ' irrespective 
• o'of whethef- the 5 selective call receiver' i£ r, '*ori ' bb<fy" or "off 
2 0 body". i-.'j?.n\- ?'. »f u;.>* * 

'< Althou'^ft»die--3^vfciiti'oiS»Hfis "1)6611 'dieteibcd in terms of a 
•J preferred embbdimeht, :*it -will he bbvibus ^to 1 tfrose 1 Skilled in 
i the ' art"' tha** 'vapiou's* alterations ' r ffiay j; be m*ade- 'without 
"•'• 2-5 ■ departing ; from the inventidhV 'Tfcr e'kain^Ifcf^e^H&ails of the 
•- i control' circuit 62 may-be Varied- to' suiS Jj a particular 

application: " iiikewisei flie^ cdvei 4 ' switch 3$ ana'^its 8 activating 
button 30 jmay! be > replaced '%y a ' hall'-effect or- other' type of 
sensor capable )'of serlairig - the "- opening '"6f the cover? 
3.0 0<- 

» ' : i' Another' contemplated variati6ii r involve* eliminating the 

- < •>< > illustrated control j circuit 62 and ^prfrgranWih'g^the * J 
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microprocessor 46 to instruct a voltage source to change its 
output voltage when the cover 18 is opened. ,::The output of 
the voltage source would be coupled to a varactor that is 
coupled: in parallel: with rthe fixpd elements of the matching 
5 network (replacing the pin diode 76 and the capacitor 74). 
-^^^.^^^^113^06^0^.^6 varactor would, be changed in 
response to opening/closing of the .coyer, aphieving 
^ substantially .-Same ^^iilt. as .the illustrated embodiment. 

1 0 Various other alterations and variation^ will be 'obvious 

^ to those skilled in the , art in, viejsy pfj thi? v disclosure. 

Accbrd r i^lj( fs all, such |; alterations and. variatipn^ ; are 
^ i ^pptp^plate^i as t being ^within { the spirit and, r scope of the 
... rj ; . f(; inyen;iQ£ {; as, defined by the , .appended plains 

15 <■ . . > : - • r\ \ ; 



i 



."i '<<* 
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j-v.i. •).' •• : > : - >■ j.; t .;; :>i;f t . , -> 

. .CLAIMS'-" 'V; « * - -« 



,J ' 1. A selective call ieceiVer/coniprisirigr 

5. a base -unit; ■ ''• • 

receiver circuitry hdused ifi' : the - base unit; : 
an antenna; ; i! '^ f,;:/n - 5 ' i f - u 1 ' ;:> ' 

' ' "''-an ' impedance ' : matb1iihg r ' , netWi6rk ^upiied^ between the 

receiver circuitry and the antenna for providing an adjustable 
10 - impedance; 1 • ' , : " ' ' '' ' 7 

c h' l- a ! cover' for the base' unit, ' the CoVer being' moveable 
between 1 a ' f irst^ position and a' : second position; ' 'and 
5 »■ 'means for sensing* a pbsitioir of the ^c^oVer arid for € 

generating a control signal 'ifclspoffsive' tb^th^'coHr 1 being in 
1 5 the first position, ^ 

the impedance matching network being responsive to 
the control signal for adjusting the adjustable impedance. 

2. A selective call receiver as set forth in claim 1 

2 0 wherein the cover's first and second positions correspond to 
open and closed positions, respectively, and wherein the 
impedance matching network responds to the control signal 
by changing its adjustable impedance so as to maximize the 
antenna's power transfer when the cover is in the open 

2 5 position. 

3. A selective call receiver as set forth in claim 1 
wherein said means for sensing the position of the cover 
includes a switch that is activated by movement of the cover. 
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4. A selective call receiver as set forth in claim 1 
wherein the impedance matching network includes a fixed 
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network coupled in parallel, with at least one additional 
. electrical component aijd a pin diode that ^receives the control 

signal, wherein the pin diode becomes con^ctive upon 
f f receipt of the control sjgn^l ;t to place the additional electrical 
5 component in cirpuit , r ^ith the fi^ed network. 

, 5 . , A . selective call receiver as set forth in claim 1 
further including a transmitter &nd a transmit/receive switch, 
wherein the, transmitter , and the receiver . circuitry are both 
10 t cyupled ^to .tlie transmit/repeive switch^ and ; , r thf: impedance 
matching network is poupjed between .the antenna and the 
, transmit/receive switch,, . 

r f t ', . ( v ffV A. sqlpctiye call receiver, comprising: 

15 a, base unit, f . • ... , r ■ ' - : 

receiver n cirpuitry housed in the Ipase unit, and having an 
input; ; ; 

a transmitter housed in the base unit and having an 
output; 

2 0 a transmit/receive switch coupled to the receiver 

circuitry's input and to the transmitter's output, and having 
an output; 

an antenna; 

an impedance matching network coupled between the 

2 5 transmit/receive switch and the antenna for providing an 

adjustable impedance; 

a cover for the base unit, the cover being moveable 
between a closed position and an open position; 

a cover switch coupled to the base unit and adapted to 

3 0 be activated in response to the cover being in the open 

position; and 
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" n a control circuit responsive t6 actuation of the cover 

n switcn' for devel'6^ing ! a control Signal for application to the 

n ' "•' ' imp'ed'ah'ce matehiiig 'network, ' ; ' >i: ' 

1 ' the impedarice matching' ''network "being 'responsive to 
5 the control signal %ot adjuWng itV 1 ^impedance. n " 

7: A' selective' calf receiver 'as' set forth in claim 6 
'* wherein ! the impedance' thatching netw'or^ ^incVucfes 1 a fixed 
1 * ' network' coupled* in* c parWlel 1 with ' at : %M x one additional 
'l-O^'coraiionerif afco^'a' "-pin dibde 'r^eiVcs^the/c^nDrol signal, 
!,i and wherein 'the 'pin diode beconM ^ cb^iititive' upon receipt 
of the control signal to place' the additional 1 electrical 
component in circuit with the fixed network. 

8. 1 . fC A selective call recdrvfef ? as' set forth in claim : 7 
1 5 wherein the additional component' ' is ; selected to maximize 
' f / ili : p6wer ; transfer to and from the Imtenna' 'when the pin diode is 
conductive. ' ' 
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